Adhesion to cellulose by Ruminococcus albus: a combination of cellulosomes and Pil-proteins?
An obligatory step in cellulose degradation by anaerobic bacteria is the adhesion of the bacterium to the polysaccharide. In many anaerobic bacteria the adhesion protein, and the enzymes required for extensive polysaccharide hydrolysis, are organized into a complex and interesting structure called the cellulosome. The Gram-positive anaerobe Ruminococcus albus also produces a cellulosome-like complex, but the bacterium appears to possess other mechanism(s) for adhesion to plant surfaces and genes encoding functions relevant to growth on cellulose are conditionally expressed, as suggested by a combination of functional proteomics, differential display reverse-transcriptase PCR, and mutational analysis. A novel form of cellulose-binding protein has been identified and shown to belong to the Pil-protein family, being most similar to the type 4 fimbrial proteins of Gram-negative, pathogenic bacteria. These studies have provided new insights into the adhesion of bacteria to plant surfaces, and call attention to the likely existence of genetically analogous adhesion determinants in both pathogenic and non-pathogenic bacteria.